Using the method of comparative analysis, this paper explores different legal issues related to software management within universities. It is organized in two sections. The first section will deal with the crucial issue of ownership of intellectual property rights in copyrights and patents, outlining the discussion with reference to the specific objective of this review. The regulatory framework in this field, which is often opaque due to the different regulations that characterize the diverse forms of intellectual property rights, is made even more incomprehensible by providing different legal regimes according to the status of the person who has carried out the research (professors, lecturers, fellows, graduate students, etc.). The second section provides an explanation of the role that contract law, and specifically licensing, has in the exploitation of software. Finally, considerations of a general nature will be developed and some operational solutions proposed, primarily aimed at emphasizing the importance of a systematic approach to the transfer of knowledge in a university environment.
From a legal point of view, this phenomenon mainly involves two legal categories: intellectual property rights (IPRs) and contract law 3 . The core of IP is a right, limited in scope and time, of exclusive economic exploitation of inventive or creative ideas. Intellectual property is embodied in the following instruments: patents for industrial inventions, copyrights of intellectual works and related rights, trademarks, and other lesser derivative forms. A contract is the primary legal instrument through which IPRs are transacted. In this regard, contracts are, for the most part, concluded to "assign" (full and final transfer) or "licence" (limited and temporary transfer) IPRs 4 . Market exploitation of university research usually occurs in two ways: (1) either by indirect exploitation via proprietary or open source licensing (e.g., GNU General Public Licence) of IPRs (especially patents and copyrights); and (2) by direct exploitation of the research results on the market via spin-offs or start-ups.
The problems that characterize this area of investigation are due to a number of factors. First of all, the legislative framework is inadequate compared to the technological evolution that has so deeply changed not only the tools used by people to express their ideas and creativity, but also, and most of all, their results. Software is probably the most emblematic example of this transformation. The legal panoply of a regulatory framework that has its origin in a technological context (the paper era) quite different from the current one is in crisis and shows its inefficiency when applied to profoundly different situations, scenarios and products of human creativity. In addition, some legal systems lack an organized institutional policy for managing these issues: regulation that are often difficult to enforce are sometimes followed by a lack of preparedness in dealing with phenomena such as knowledge transfer. Universities are too often influenced by expediency rather than rather than structural reforms, with a direct impact on the organizational structure itself. Finally, the cultural and value aspect is even more deficient in today's universities. Academies are being shaken by forces and interests that increasingly compel them to chase the market with reference to the research areas to be explored, and leave them less free to choose which scientific fields to develop, perhaps because they could be considered economically fruitless.
These pressures do not help to identify what should be the first mission of the University and its role in the changed social context.
Interests and values, sometimes conflicting, are interrelated. On the one hand, we are witnessing a whole series of pressures to make universities, and the activity performed there, cater to the needs of the market. This result in a focus on the economic value of its products and on the teaching of professionalism and skills directly exploitable in the professional context. Some trends of this approach are driving an increasing closure of access to information, if such a strategy is seen as the most effective way to "monetize" the research. On the other hand, given that for the most part public funding allows universities to operate, the role that they have traditionally played in society, and new technologies that permit innovative and efficient forms of sharing, many scholars and other people working at the university are fighting a daily battle to open access to the results of academic research and to facilitate their easy dissemination. These are the interests and values that characterize options aimed at managing IPRs in academia and, more generally, that affect the process of knowledge transfer. It is self-evident that to resolve this issue it is first necessary to establish which model of values to pursue. This paper focuses on software and aims at providing a systematic analysis of the issues related to its management within the university context 5 . Software presents important aspects of heterogeneity compared to other intellectual works protected by IPRs. Actually, it is a presentation of technical information, i.e. instructions given to a computer to perform its various tasks. Like other works protected by copyright, a computer program can be represented by means intelligible to humans (so-called "source code") which is suitable to communicate (at least to an expert audience) ideas and information. In order to be used, this peculiar product needs to be decoded and understood by a machine (so-called "object code"). Unlike any other presentation of information, software is made available to users in ways (object code) which typically conceal the ideational and informative content. The choice made initially by the international legislators, and then gradually by more local ones, was to protect this new form of creativity through an instrument which until then had managed other forms of "human" creation: copyright 6 . Debate 5 Actually the concept of "software" would cover much more than the simple "computer program", since it contains other further components (program description, accompanying material, etc.). However I will use both expressions as synonyms in this paper, since I am focusing on the phenomenon itself going into the semantic details and differences only when and if it will be deemed as necessary. 6 The origin of the debate was due to the separation between hardware and software that had raised the issue of the appropriate form of protection for software that could easily be copied without the author's consent. Several solutions were made available: providing a framework specifically for this new product; protecting it through the patent system; considering it as a literary work and then protecting it under copyright law. When the debate on the form of protection for computer programs started in the 1970s, the position of the international community, within the "World Intellectual Property Organization" (WIPO), was to recognize a sui generis right, able to cover all the specific characteristics of this new regarding the benefits of copyright versus patent as the best form of protection has characterized years of academic discussion 7 .
Specific attention is given to the rules governing ownership regimes, and to the exploitation of research results by contract (assignments and licences) 8 . The regulatory framework in this field, which is often opaque due to the different regulations that characterize the several forms of IPRs, is made even more incomprehensible by providing different legal regimes according to the status of the person who has produced the research (professors, lecturers, fellows, graduate students, etc.).
The lack of clarity of the current approach with regard to the management of software influences and, sometimes, causes malfunctions in the process of knowledge transfer from university to the market of this unique and new research product. Poor organization of the creative process of computer programs, especially with regard to the role and legal status of those involved, combined with the often unenlightened management of IPRs, especially with with reference to valorization through licensing, results in inefficient economic exploitation of the product and the dissemination of knowledge to the community of programmers and to society as a whole.
From this perspective, a comparative study provides a crucial methodology: European legislation will constitue the main point of reference; details concerning the legislation of some European countries or the U.S. model will be provided in order to compare different solutions. This will allow the main issues to be highlighted.
product of human creativity. The WIPO Model Provisions on the Protection of Computer Software, however, was at the end not the choice of the national legislators. In that period the U.S. legal system was moving to protect software by copyright, codifying this rule in the "Computer Software Copyright Act" of 12 December 1980. Then, this (new) approach to software protection began to prevail and was codified both at the European level, through the Directive 91/250/EEC (art. 1), and at the International level, via the TRIPs Agreement (art. 10), establishing that computer programs are protected as literary works in accordance with the Berne Convention. . 8 An interesting sociological approach to the issues that the computer software ownership raises can be read in D.M. Douglas., "The Social Disutility of Software Ownership", 17 Sci. Eng. Ethics 485 (2011). See also id., "A bundle of software rights and duties", 13 Ethics Inf. Technol. 185-197 (2011) (arguing that the topic can be understood as concern over how various rights and duties over software are shared between owners and users). For a first study, full of references and details, on the structure of IP ownership in software technologies see E. Following this introduction, the remainder of this paper is organized into two sections. The first section will deal with the crucial issue of ownership of IPRs on copyrights and patents, outlining the discussion with reference to the specific objective of this review. The second section provides an explanation of the role that contract law and specifically licences have in the exploitation of software. Finally, in the conclusion, considerations of a general nature will be developed and some operational solutions proposed, primarily aimed at emphasizing the importance of a systematic approach to the transfer of knowledge in a university environment.
-Ownership of Intellectual Property Rights in the Academic Environment

-Copyright in Software: General Allocation Rules
This section aims to provide a systematic reconstruction of the issue of ownership of copyright arising from the creation of software in an academic context 9 . In particular, while acknowledging the inherent complexity of the subject though without being exhaustive, I will seek to outline the legal and organizational landscape with reference to the activities engaged in by professors, researchers and also by "non-employees" (e.g. research assistants, PhD candidates, Post-doc researchers, etc.), within the research groups of various departments and faculties. The goal is to propose some feasible solutions to simplify the framework and to ensure that the university can exploit its scientific research products in the most efficient and effective way.
The transfer of knowledge from universities to the society has emerged over these last few years as a fundamental phenomenon to be taken into account in predicting the paths that academics will choose to embark upon in the near future and to address the concerns to which these new scenarios give rise.
In this context, technological change has undoubtedly played a crucial role. Advances in technology have brought about a distinct transformation in the filed of scientific production, not only modifying the distribution and dissemination of contents, but also "impacting" traditionally protected works, which have thus begun to take on a new "form". This in turn has led to the creation of new categories of protected works, of which software represents a paradigmatic example. The impact of digital technologies has seen the emergence of new problems and the need to identify new instruments for the protection and management of rights.
When discussing the issue, there are essentially three areas of law which come into play: (1) IPRs, which are used to determine, among other things, who is the author of the intellectual work and who is the owner of the rights relating to it, the form of protection and its limits, etc. 10 ; (2) labour law, which governs the relationship between employer-employee, defining in more details who is the employee and, in our case, if these assumptions are or are not applicable to the particular context of the academic world; and (3) contract law, which establishes rights and obligations with respect to the parties involved, and sometimes the rules for the allocation of IPRs.
The following pages will provide a comparative overview, albeit schematic, to highlight convergences and divergences among the models used by some relevant legal systems (Germany, Italy, and the USA) 11 . I will also verify the justifications underlying the choice to allocate the ownership to a university or a researcher or professor, emphasizing the importance in this context of the principle of academic freedom.
I will follow a general approach concerning the rules for allocation of copyright in the work-for-hire context in order to better understand the important aspects of this issue. These rules will then be analyzed in the context investigated in this paper and their criticalities emphasized 12 .
-A Comparative Overview
At the European level, the reference rule can be found in art. 2 of Directive 91/250/ECC of 14 May 1991 on the legal protection of computer programs (repealed by Directive 2009/24/EU of the European Parliament 10 It does not represent the main focus of this study, but a mention must be made on the issue of "moral rights". In addition to the economic exploitation of the intellectual rights several Countries, and the EU Software Directive as well, also recognize this category: it may include the right to be known as the author of the work (right of paternity), the right to prevent others from distorting the work (right of integrity), the right to control publication of the work (right of disclosure) and the right to withdraw, modify or disavow a work after it has been published (right of withdrawal). The scope of these rights varies among the countries. The Berne Convention recognizes only the first two moral rights above (art. 6-bis). In most such jurisdictions, agreements to waive or transfer moral rights are not enforceable (this happens in European countries; moral rights have, indeed, had a less robust tradition, and protection, in the United States). In those countries where moral rights are protected, such rights may restrict the transferee of the software (such as the party who commissioned the work) from making changes to the software without the express consent of the original author. The first national legal system within the EU to be considered is that of Germany 15 . Pursuant to Sec. 7 of the Copyright Act (UrheberrechtsgesetzUrhG), the author or creator of an intellectual work of creative character is the owner of these rights. This is by virtue of what is defined in the German context as Schöpferprinzip (creation principle). There is not an ad hoc rule with respect to works created under an employment relationship. The only provisions useful for reconstructing the regulatory framework in this area are found in Sec. 43 Copyright Act: "The provisions of this subsection shall also apply if the author has created the work in execution of his duties under a contract of employment or service provided nothing to the contrary transpires from the terms or nature of the contract of employment or service". By virtue of this paragraph, the rules relating to the rights of use (Secs. 31-43, Nutzungsrechte) also apply when the author has created the work in fulfillment of his/her obligations arising from a contract of employment or service, unless anything different is set out in the terms or nature of the employment contract. For a long time, scholars have therefore discussed whether this paragraph indicates the presence of compulsory licences in academy which, resulting from the nature of the relationship between universities and professor/researcher employees, require the latter to provide for the allocation of certain rights of economic use in favour of the university (also referred to as "implied grants"). Even in this legal system, the informal rules that confer the ownership of intellectual rights on the author or 13 The Italian legal system provides a rule similar to the German one with regard to the allocation of copyright ownership 16 . The general rule establishes that the author or creator is the holder of the copyright on creative intellectual works (Art. 6 of Law 22 April 1941, No. 633 "Protezione del diritto d'autore e di altri diritti connessi al suo esercizio" (Italian Copyright Law)). With regard to the regulation of ownership rights resulting from intellectual property created in the course of an employment relationship, according to the general rule, where the creative activity of the employee is within the scope of the employment relationship, and is, therefore, carried out in the performance of contractual obligations, property rights arising from such creative activity belong to the employer, while the author is only entitled to moral rights. This is analogous to the treatment of inventions in the field of art. 64(1), Italian Industrial Property Code. Indeed, where an original work is created, it is believed that the property rights accrue to the author, even if the creative activity was carried out by the latter during working hours and using the firm's facilities.
The first regulation covering these interests is contained in Art. 11(2), Italian Copyright Law, which grants universities the copyrights in collections of documents or publications made on their behalf and at their expense. This rule applies unless there is an agreement to the contrary with the authors of the published works. It must also be pointed out that the provision in question must be coordinated with the provisions of Art. 29 Italian Copyright Law, which, in this regard, allows for two distinct cases. In the case of documents and publications that relate to the normal undertakings of the public administration (communications on activity progress, reports of results, proceedings), the economic rights of the latter continue for a period of twenty years after the first publication. If, on the other hand, the university undertakes at its own expense the publication of original works created independently by persons belonging to it -for example, researchers and professors -Art. 29 provides that the related property rights are retained by the public administration for only two years, after which the author is free to exploit her writings in full. This set of rules only applies when the public entity undertakes publication and assumes the costs. The sum of these rules shows that the allocation of ownership to the university of "humanistic" works is realized only under the two conditions mentioned above (published by and at the expense of the university), but an employment relationship among the author and the university -with respect to literary, scientific, visual or musical works -is not sufficient. There is therefore an obvious difference in regulating the subject of the inventions, which determines (actual or potential) ownership in favour of the employer 17 . Currently it seems to operate according to an informal rule, also called "humanistic privilege" (or "professor privilege", or "teaching exception"), which recognizes the ownership of such rights by the creator. This exception to the ordinary rule would be justified by the desire to ensure, through recognition of ownership of copyright on behalf of the professor or researcher, the academic freedom that would otherwise be strongly influenced by the economic and cultural choices of the university 18 .
These rules are sometimes expressed in the university regulations that handle the topic of scientific publications.
With regard to the ownership of software, implementing Art. An analysis of the rules operating in the U.S. legal system can only start from the premise that we are here dealing with a common-law country, characterized by a case-by-case approach to the legal phenomenon and therefore strongly determined by case law. Here, I will draw a quick picture of the problem 19 .
Under Sec. 201 of the U.S. Copyright Act the ownership of IPRs is automatically granted to the author or creator of the work. Thus, the rule is 17 The rationale underlying the diversity of regulation is undoubtedly due to the following considerations: while in the realization of an invention the fundamental contribution of the business organization assumes relevance, for the creation of an intellectual work, that is not the subject of the employment relationship, the employee is acting in full autonomy. 18 See J. Pila, "Who Owns the Intellectual Property Rights in Academic Work?", 2010 European Intellectual Property Review 609, also available at: < http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1618172>, at 10-12. 19 As references for this part and for further details with respect to the US system see E. perfectly in line with the other two national experiences described above. A hotly debated and intensively analyzed issue in the U.S. is the so-called "workfor-hire" concept, whereby the work is created by a person "within the scope of his or her employment". The Sec. 201(b) Copyright Act (1976) states that "In the case of a work for hire, the employer or other persons for whom the work was prepared is the author considered for purposes of this title, and unless the parties have agreed otherwise expressly in a written instrument signed by them, owns all of the rights comprised in the copyright".
Copyright Law provides no definition for key terms such as "employee" or "scope of employment". Case law has intervened on this point, providing a number of decisions suitable for identifying the standard to be applied in the event that you should decide whether a particular intellectual work was or was created in a work-for-hire situation 20 .
At the university level it is disputed whether the "work-for-hire" concept is applicable or not, and, if so, whether the criteria that the courts have devised for its definition could be used. Even in the U.S. legal system an informal rule, termed "teaching exception" seems to be in force 21 . This exception finds its rationale and legal basis in the fact that it would be a sort of bastion for the "academic freedom" of professors and researchers 22 . This 20 
See, ex plurimis, Community for Creative Non-Violence v.. Reid, 490 U.S. 730 (1989) (the Supreme
Court held that one should consult agency law rules, as summarized in the Restatement (Second) of Agency, to determine whether to classify an individual as an employee); Williams v. Weisser, 78 Cal. Rptr. 542 (Ct. App. 1969) (the court ruled that if a professor writes his lecture during business hours and without any kind of supervision, that work is not considered to be for hire, despite the fact the professor is an employee of the University). Regarding software, see MacLean Associates Inc., v. Mercer-MeidingerHansen, 10 U.S.P.Q.2d1985 (S. Ct. 1989), where the court stated that the writer of the software was at the relevant time working on a single project for the party that claimed ownership, that the writer had absolute discretion over how long and when to work, that he was paid on delivery of a product rather than given a salary and that he did much of the work involved on his own equipment in his own facilities and concluded that the work in question was not a work for hire; on this issue see also Kirk v. Harter, 51 U.S.P.Q.2d 1853 (8th Cir, 1999); Avtec Systems Inc. v. Peiffer, 30 U.S.P.Q.2d 1365 (4th Cir 1994). 21 The so-called "teacher exception" arose under the former act in force, the Copyright Act of 1909, which provided that the word "author" shall include an employer in the case of works made for hire. This exception rested on an implied agreement between university and professor, informed by custom, reserving copyright in the latter. Since the 1976 Act amended the work for hire rules, requiring a writing signed by both parties to reserve copyright ownership in the employee (see 17 U.S.C § 201(b) (2011), and since Congress did not expressly incorporate a teacher exception into the amended 1976 work for hire rules, commentators and courts have debated whether the exception survived the amendment. See Priest, supra note 19, at 38-44 and all the cases listed there; Merges, Menell & Lemley, supra note 19, at 495-496. 22 See Packard, supra note 19, at 287-315, in part. 314: "When universities own the copyrights to faculty work, they possess the corollary right to suppress that work and to prevent faculty from revising it or producing derivatives from it. The fact that universities have that power, whether they choose to exercise it or not, weakens the very foundation of academic freedom and freedom of speech". See also Priest, supra note 19, at 48-59 (arguing that vesting in the university legal authorship of scholarship, and the associated legal control, is repugnant to academic freedom principles even if universities are privilege has often found expression in the precedents of U.S. courts, and even when its real applicability is doubted (as in the recent case with regard to ownership of teaching materials), currently the case law does demonstrate the presence of such an informal rule 23 .
There is not an ad hoc rule with regard to the allocation of property rights in software. The problem is solved by using the general regulation described above, and often by implementing regulatory or contractual tools that establish ownership of such rights by universities. Within this scenario, policies concerning copyright ownership of software have evolved to address the practical issues unique to the university setting. This is the case of Harvard University 24 . If software is created by faculty members who are not being paid specifically to create software, a formal assignment to the University is required when the faculty member and the university have agreed, or the university and a sponsor have agreed, that the university will own the software. Ownership of software created by a student as part of her Harvard activity using resources or facilities generally available to students as part of their education activities shall remain with the student unless (1) the software is created as part of the student's employment by Harvard (whether paid by stipend or salary); (2) the software is created during work subject to a sponsored research agreement; (3) the software is created as part of work within a program, laboratory or department which has a specific policy that software will be owned by the university (this policy must be communicated to the student before work begins); or (4) the software is created with the use of substantial university resources or facilities. Unless the university has some obligation or special investment in regard to the work leading to the development of the software that would make university ownership appropriate, the intent is to confer ownership on the student of any software that was created as part of the student's classwork or as part of normal extracurricular activities 25 . presently inclined to transfer most rights in scholarship back to faculty); Monotti & Ricketson, supra note 3, at 491 et seq. 23 24 See the rules set at the Harvard University Office of Technology Development: "OTD and University-owned inventions" available at: >http://www.techtransfer.harvard.edu/inventions/ip/software/ownership/>. Obviously, faculties and the central administration could also provide rules more consistent with that particular academic mission. 25 Closing rules are established with respect to administrative staff, where ownership is clear if a staff member who is not a faculty member creates software as part of his or her normal Let us to pull the threads of this comparative investigation together. In all of the situations analyzed, we find some constants. First of all, the legal framework is not clear in terms of statutory law and case law. Along with some often unclear statutory rules a kind of "professor's privilege" seems to apply, which determines the allocation of the ownership of copyright in intellectual works. This informal rule thus characterizes the application of the rules of intellectual property in the academic context.
There is, also, a tendency that sees universities applying for ownership of works created by their professors or researchers, which results in some tension between IP rules. The university's interest in the acquisition of the traditional intellectual works created by its employees may be at issue both in relation to the possibilities of economic exploitation and to the cultural interest in representing a sort of reference institution of attribution of ownership of cultural works created by its professors and researchers for direct publication (see, for example, mandatory rules regarding open access deposit) or for negotiation with third parties.
With regard to software, at least in the European context, the allocation rule is established by statute. This leaves, however, several problems unresolved, such as the remuneration for such activities, especially with reference to a possible discriminatory treatment when compared to the case of inventions.
The final section of this paper will attempt to envisage a constructive approach to IPRs within the university, which will provide some possible paths of development in the management of these problematic issues.
2.2 -Patent in Software: General Allocation Rules
-Premise
Every legal system has its own rules with respect to the allocation of IPR ownership. These are certainly more detailed with reference to patents and often profiled in the academic context. The choice is between the allocation of rights to the researcher or inventor, or directly to her university or research institution. Both possibilities have pros and cons. As will be seen, allocation can fluctuate over the years and therefore recognition of the exploitation rights can pass from the inventor to her prospective employer and vice versa. This is also an expression of the policy choices that influenced the legislature at that time. In the academic sphere, the situation is even more varied due to the possible presence of rules tailored to a specific context. duties: U.S. Copyright law, as seen below, provides that the employer, in this case Harvard University, automatically owns the copyright (however, if such a staff person creates software that is not part of his or her normal duties, the ownership would remain with the individual); and consultants, i.e. non-Harvard faculty, staff, or students on a contract or consulting basis, where the copyright is owned by the consultant unless there is a prior written agreement between Harvard and the individual to the contrary.
Although software from a theoretical-dogmatic point of view is protected by copyright, it is also notable that the debate on the possible applicability of patent protection is still active: in fact, there are solid operational rules moving towards the patentability software (albeit with various limitations) 26 . Furthermore, computer programs are granted patent protection by many national and supranational patent offices (e.g. European Patent Office (EPO) and United States Patent and Trademark Office (PTO)). This section is devoted to providing some points of reference with regard to ownership allocative rules of patents in certain national contexts. The two forms of protection afforded to software carry the possibility of an overlapping of rules on the allocation of rights, which may lead to problems with product management. A patent also represents an important asset in the discussion relating to knowledge transfer (and technology transfer in particular). I will address this issue by giving a brief description of the rules involved in some legal systems (Germany, Italy, and United States).
-A Comparative Overview
Starting at the European level, it is relevant to mention that the "European Patent Convention" (EPC) contains no harmonized rules on the allocation of rights in cases where an invention has been created by an employee 27 . Article 60(1) EPC only refers to a rule on the conflict of laws: "The right to a European patent shall belong to the inventor or his successor in title. If the inventor is an employee, the right to a European patent shall be determined in accordance with the law of the State in which the employee is mainly employed; if the State in which the employee is mainly employed cannot be determined, the law to be applied shall be that of the State in which the employer has the place of business to which the employee is attached". The question is decided according to the law of the Member State where the employee resides. There are no specific provisions with respect to universities.
In Germany, prior to 2002, university researchers and professors held the rights to any inventions they produced 28 . This was seen as a sort of 26 See Hilty & Geiger, supra note 7. 27 The EPC was signed in Munich on 5 October 1973 and entered into force on 7 October 1977 (the official EPO Web site: <http://www.epo.org/>). The European Patent Office (EPO) represents the executive arm of the "European Patent Organization", which is an intergovernmental body set up under the EPC. It provides a legal framework for the granting of patents via a single, harmonized procedure: a single patent application may be filed at the EPO at Munich, at its branches at The Hague or Berlin, or at a national patent office of a contracting State, if the national law of the State permits so. Currently, there are thirty-eight contracting States. privilege enjoyed by professors and researchers (Hochschullehrerprivileg), the same one we have seen to be in force with respect to copyright and based on the protection of academic freedom. On 7 February 2002, Sec. 42 of the German Employee Inventions Act (Arbeitnehmererfindungsgesetz -ArbEG) was amended: inventions of all staff at universities are now subject to the same regulations as inventions by employees and allocation now depends on whether such an invention is a "job-related invention" (Diensterfindung) or an "independent invention" (freie Erfindung). The rationale behind this change was due to the desire to stimulate patent activity at universities by providing the legal means to claim inventions and exploit them commercially.
Obviously, a key role is played by the interpretation of the term "jobrelated inventions", since only these belong to universities. Section German Employee Inventions Act defines them "job-related inventions" as inventions made during the term of the employment relationship and either arising from the duties carried out by the employee in private employment or in public service, or those largely attributable to the experience or work of the business or public administration. All other inventions are to be considered just "independent inventions" 29 . There are no special regulations in the academic field 30 . Thus inventions can only be considered independent if the professor or researcher makes them within the scope of authorised secondary activity or privately.
There is a debate in Germany regarding to the legitimacy of this kind of regulation. University lecturers complain that their inventions cannot be directly qualified as job-related inventions, since the principle of freedom of research (also recognized and guaranteed by Sec. 5(3)(1) of the German Basic Law (Grundgesetz -GG)) should apply, and that their work is largely independent. They argue that a case-by-case approach should be followed in order to evaluate whether an invention is assignment-related (pursuant to Sec. 4(2)(1) German Employee Inventions Act), based on a certain R&D mandate or corresponding activities 31 .
The German Employee Inventions Act also contains some special provisions for universities, which recognize some rights of university staff 32 . 29 Pursuant to § § 18 and 19 ArbEG these must anyway be notified and offered to the employer/university. 30 Even when the research has been done with third-party funding, it can also lead to jobrelated inventions. 31 See von Falck & Schmaltz, supra note 28, at 914-915. 32 See id., 915-919.
Section 42 No. 1 of the Act states the freedom of publication as part of the freedom of science. The problem related to the possibility that a prior publication could complicate the university's application for a patent since the subject matter of the application would no longer be new is well known 33 . The provision tries to solve the question by balancing the interests involved and shortening the period within which universities have to claim an invention. Section 42 No. 2 of the Act provides for the "freedom not to publish work" of the university employee. If an employee decides not to publish her invention, this decision determines the fact that there will be no notification obligation pursuant Sec. 5 of the Act. A right to use the invention in research and teaching is furthermore recognized in Sec. 42 No. 3 of the Act. A scientist has the right to continue using her invention within the scope of teaching and research activity after it has been claimed by the university. This is known as the "research exemption" (Versuchsprivileg) provided for in Sec. 11 No. 2 of the German Patent Act (Patengesetz -PatG). As to remuneration for exploitation, Sec. 42 No. 4 of the German Employee Inventions Acts provides for a flat rate of 30% of the exploitation proceeds (without deduction of the patent costs) 34 . Finally, Sec. 42 No. 5 precludes the application of Sec. 40 No. 1 of the Act to university inventions and, then, states that inventor and university may not agree that the university can participate in the exploitation of the invention instead of laying a claim to it (this agreement could make sense in some cases, e.g. in the case of "spin-offs").
The Italian example is interesting, since it also shows the legislators' oscillation on the allocation rules according to the policy context 35 . In Italy during the 1990s, the financial needs of universities were progressively accentuated. Insufficient government grants to universities led to the adoption of university statutes which explicitly extended to the university the rule that grants the (private) employer the inventive results of its employees (established by art. 
64, when the employment relationship exists with a university or a public body which has research among its institutional purposes, the researcher is the holder of exclusive rights under patentable invention he has authored".
In regard to remuneration, the provision states that universities and public 33 In most of the countries the so-called "grace period" is not working, except in U.S.A. and Japan. 34 This rule is based on the "one third" regime customary in research and also in use by the Max Planck Society. 35 For the academic inventions and ownership models within the Italian system, see Granieri, supra note 3, at 159-200; Borzaga, supra note 16, at 136-157. See also A. Bellan, "Prospettive di modifica per la disciplina delle invenzioni universitarie", 2009 Dir. ind. 213; G. Floridia, "Le invenzioni universitarie secondo il pacchetto Tremonti", 2002 Dir. ind. 9.
administrations establish the maximum amount of the royalties, relating to licences to third parties, (para. 2) and fix at 50% the minimum amount of income in favor of the inventor (para. 3). To make the picture even more complicated, and therefore subject to differing interpretations, the fifth paragraph of Art. 65 also provides that "The provisions of this Article shall not apply in the case of research funded, in whole or in part, by private persons or implemented within specific research projects funded by public bodies other than the university, institution or administration of the researcher".
The new provision of the law has caused highly critical reactions 36 . This choice differentaites among the faculties with regard to the rights on the invention, in direct contrast to the principles of the IP system and triggers a proliferation of transaction costs. Even with reference to commissioned research or research project, apparently saved from the irrationality of Art. 65 (see para. 5), the ambiguity of the formulas used and the lack of clarity of the legal framework are likely to perpetuate doubts about interpretation 37 . Thus, it is highly disputable wheter these types of legislative "raids" respond to the real need to foster inventive activity within universities 38 . Instead, far-reaching regulatory intervention is desirable in order to raise the capacity of institutions to exploit the results of their research. Finally, the ambiguity of the formulas used by the Italian legislator in the constellation of sources to which must be referred in order to understand the regulatory framework of this topic as well as the lack of clarity of the legal framework are likely to perpetuate the same doubts about the actual applicable rules and their practical interpretation 39 .
In the U.S. system it is worth starting from a basic assumption: inventors are by rule entitled to their inventions, provided there are no contractual provisions to the contrary 40 . As we have already seen with respect to copyright, however, there are some statutory provisions that derogate from this principle with respect to the ownership of employee inventions. The most famous and most cited statute, at the federal level, is without any doubt the Patent and Trademark Law Amendments Act (the Bayh-Dole Act), in force since 12 December 1980 41 . It was created in order to foster the technology 36 For further details see R. Caso, "La commercializzazione della ricerca scientifica pubblica: regole e incentivi", in Caso (ed.), supra note at 2, at 47-52; Granieri, supra note 3, at 159-193. 37 On the several doubts with regard to the rules for the allocation of IPRs in the field of commissioned research, see Ronconi, supra note 16, at 228-236. 38 See, ex plurimis, L.C. Ubertazzi, "Le invenzioni dei ricercatori", 2003 Contratto e impr./Europa 1109. 39 For further details see M. Granieri, "La disciplina delle invenzioni accademiche nel Codice della proprietà intellettuale", 2005 Dir. ind. 29. 40 See von Falck & Schmaltz, supra note 28, at 293-294; Caso, supra note 36, at 29-47. transfer between universities and industry, and regulates the ownership inventions made by small companies or non-profit organizations (especially universities) within the scope of federally funded research projects 42 .
At the basis of the system created by the Bayh-Dole Act, there are the "funding agreements", i.e. agreements, covering all research, in full, or in part, funded by the federal government, including funding federal agencies and organizations that receive the money 43 . These agreements include certain provisions for the dissemination, protection and commercialization of any invention resulting from supported research, which include the following: (1) the funded organization must notify the lending agency of the invention made within a reasonable period; (2) the funded organization has two years from the communication of the invention to notify the federal agency in writing of its decision to reserve for itself the ownership of the invention; (3) the lending agency has the right to request periodic reports concerning the exploitation of the invention; (4) the patent application and any patent must contain a formulation in which it is noted that the invention was made with federal funds, and that the government retains some rights in the invention itself. These are the general rules. When, as in cases relevant for this study, the funded body is represented by a non-profit organization, there are specific clauses: (1) selling the rights in the invention is prohibited without the special consent of the funder; (2) any profits, after expenses, be utilized for scientific research or education; and (3) preference be given to smal U.S. in licensing the rights to the invention.
Next, with respect to the allocation rule, universities may claim the inventions of their employees made within the scope of federally funded research project. Rights not claimed by the university may be claimed by the federal government. In any case, the federal government receives a worldwide royalty-free licence for the relevant IPRs
The remuneration of the employee is usually regulated by contract. For the university in the case of Bayh-Dole Act, the award to the inventor (i.e. researcher or professor) of a portion of the profit gained by exploitation of the rights to the invention must be recognized. Concerning this issue, most universities have a patent policy that regulates the attribution of all employee inventions created within the sphere of academic activity.
Concluding this section, it is worth noting that in all the experiences taken into account the employers are usually entitled to the inventions, but employees can have some access rights to inventions created within the scope of the employment relationship (see the "work made for hire", "job-related inventions", etc.). There is often an ad hoc legislation with reference to universities (Germany, Italy, USA). We can also observe a variation among countries that allocate quite precisely the ownership of rights to invention to the university (Germany), countries that cede ownership to the inventor/researcher (Italy, when Art. 65(5) of Italian Industrial Property Code does not hold), and common-law countries where the issue is resolved by contract or university policy, obviously in accordance with the provisions of the federal legislation (USA). On this point, at least at the European level, a harmonized regulation could reduce transaction costs related to the management of IPRs. Finally, with reference to the remuneration issue, this is always provided even if calculated in an uneven manner.
-Issue Variables, Problematic Matters and Contractual Solutions to a Nebulous Scenario
The issue of software management within the scenario we are dealing with often required a forced interpretation of a regulation in order to fix it to a complex reality. Not every problem, however, can be solved ex ante. The problem here further highlights the need to provide, at least initially and as a sort to medium-term solution, contractual schemes that bind all participants, whatever their status, to transfer the rights arising from their intellectual property, while of course preserving their moral rights.
As we have already seen, software is certainly a paradigmatic example of the management of intellectual property rules within the area of knowledge transfer from a university to the market and society. Software has, inter alia, by virtue of its particular nature, been explicitly regulated by the European legislator with reference to the rules of allocation of exploitation rights that relate to it. This is probably due to the fact that software can potentially be exploited commercially 44 . This would justify shifting the rights to the work from the creator/employee to the institution 45 .
Furthermore, the issue presents intrinsic, though not yet fully investigated, problems related to the overlapping of different forms of protection that arise and that have a direct impact on the regulation outlined here. I refer, of course, to the possibility that software could be subject to protection not only by copyright but also, under the conditions described above, by patent law.
The last section of this study will be devoted to more detailed examination of some pivotal issues regarding the need for a systematic and reconstructive approach to the management of all IPRs within the academic scenario. I begin by highlighting some fundamental aspects with reference to 44 Apparently unlike other works protected by copyright and originated in a university context. Actually, even the publications, that at a first glance seem to not carry a direct economic return to the researchers, produce other kinds of incentives that often resolve in (even) economic value. 45 See Monotti & Ricketson, supra note 3, at 495: "software offers greater potential for lucrative licensing arrangements and may therefore justify the transaction costs involved in setting up an administrative structure to assess and manage the works that an author seeks to licence commercially to third parties". the specific subject under investigation in this section, providing a useful basis for the final considerations of this work.
First of all we must remember that, regardless of the regulatory framework, IPR ownership allocation rules are often set by the regulative framework governing the funding that will then gives rise to a product. This is a crucial point with respect to the management of this issue at universities (and workers at the Technology Transfer Offices know this very well) and, indeed, happens with respect to many calls for projects set at the national and international level. As an example we could cite the Regulation (EC) n. Article 39 expressly provides that the ownership of foreground (results of the project) belongs to the participant in the project, namely the university in our case, which is committed to ensuring that any right on the part of others (e.g. its employees) are compatible with the obligations arising from Consortium Agreement and Grant Agreement signed with the financial institution (the Commission).
These final obligations bring us to another problematic issue related to this topic. The regulatory framework, often vague and unenlightening, is made even more incomprehensible by the presence of persons who have diversified status within the university (employees, fellows, graduate students, undergraduates, Ph.D. candidates, staff, etc.) and are subject to different legal regimes. In the academic context, the situation that most often arises is the development of software by a number of persons who may participate in the creation with different roles and functions. Thus, we are in most cases dealing with a "joint ownership" situation. The European legislator defines the category without giving any detailed indication with respect to its management, actually referring to the rules related to the "tenancy in common". Article. 2(2) Directive 2009/24/EC states: "In respect of a computer program created by a group of natural persons jointly, the exclusive rights shall be owned jointly". We can start from some basic assumptions: the software is automatically protected from the moment of its creation, and the holder of moral and exploitation rights is the author, usually coinciding with the creator (Art. 2(1) Directive 2009/24/EC). If there is, as seen above, an employment relationship, the rights of economic exploitation are allocated ex ante to the employer (art. 2(3) Directive 2009/24/EC). It is therefore necessary to devote an, albeit brief, analysis to the most relevant hypothesis that may occur and to the rules, of a general nature, that can help to interpret the problematic situation. Every legal system could have its own specific regulation; some basic principles can, however, be summarized and described, having as a reference point the application scenario. The sense of what follows is to demonstrate the complexity of the matter and the need for flexible solutions.
On the one hand, there can be equal creative participation, characterized, then, by a subjective point of view. In this situation, joint-ownership rules apply, dictated by a work inseparable by nature (communion: it is assumed that the rights belong equally to all authors unless proven otherwise). On the other hand, creative participation can be delineated, but in a system of relationships characterized by a "top position". In this case, the exclusive rights are attributed to the creator of the collection, preserving the autonomous rights of the other authors in their independent part of the work 46 . Here are some possible practical scenarios. One that might arise in the activities engaged in by a research group at the university is a situation in which al parties have contributed equally to a task, collaborating in the creation of a computer program that includes different lines designed and written by the various parties involved. This scenario would be very difficult to manage, since it requires an accurate reconstruction of the list of persons involved in their various functions. Pursuant to the joint-ownership regime, if the final work results inseparable and there is no agreement to the contrary, or with reference to the regime applicable to the separate pieces of software, we would consider them as owners of the several, separable parts of the code. Numerous difficulties derive from this situation concerning management and negotiation of the rights involved, which are only partly resolved by the rule laid down in Art. 2(2) Directive 2009/24/EC. This rule permits granting the employer/university at least the ownership of its employees' IPRs (professors, researchers, formal employees in general), reducing the number of co-owners and ensuring the university the possibility of managing a single relationship with its external partners. The problem of non-employees would, however, still be on the table.
Another scenario that could emerge is that of "collective work". The activity can be initiated under the close direction and coordination of a "manager", who in our case would always be represented by an employed researcher or professor. In this case, ownership of exploitation rights of the entire collective work would automatically pass to the University (see Art. 2(2)) 47 . This framework (if it were always easily applicable to software) could provide a regulatory scenario in which the individual members of the collective work could exercise their rights separately with respect to the individual works, unless otherwise agreed. Whatever model we consider, the fact cannot be avoided that an interpretation of the legislation is always required in order to make it fit a complex reality, where in any case not all problems can be solved ex ante. The case under analysis highlights once again the need to provide solutions now, despite the silence of the legislature. A contractual solution could be a way to bind all participants, regardless of their qualifications, to a prior assignment to university of exploitation rights arising from their intellectual works (maintaining of course their moral rights). This would surely facilitate IPRs and make them less difficult to manage by universities. In the conclusion of this paper, I will analyze the pros and cons of an ex ante allocation of rights to institution with respect to the comprehensive approach that will be proposed in the management of these rights.
Finally, there is one last issue to be addressed related to the recognition of fair remuneration from any possible royalties deriving from the commercial exploitation of software. Economic recognition for the allocation of IPRs established by Art. 2(2) works automatically. In this context, one should evaluate the statutory and accounting feasibility, especially in the absence of a legal obligation to do so. If the unique nature of software, as compared with traditional intellectual works protected by copyright, justifies this reallocation of rights, then something similar to what happens with invention should apply. Universities should therefore regulate the allocation of a percentage of the royalties deriving from any sale or licensing of software product in academia 48 .
-Software Exploitation and Licences
-The Role of Contract Law in the Digital Age
As part of a more general phenomenon of the digital age law, contract law is assuming a growing role. It emerges as supranational, often drafted with reference to the U.S. system and in the English language, and tends to apply legal rules in ways not always conducive to a well-balanced IPRs-oriented approach (at least with regard to the protection of the weaker part of the agreement). Contracts increasingly represent "a source of law" to which the interpreter must refer to analyze and understand the legal framework.
The processes of deterritorialization and the loss of centrality of the role of the state have a direct impact on the traditional structure of the system of sources of legal rules 49 . Since we are witnessing a decline in the importance of the laws enacted by the state as an instrument able to regulate new phenomena, the function of negotiation has strengthened and is acquiring a crucial position. In many cases, a contract determines the rules applicable in practice. Globalization of the economy fosters this important role.
Specific interests are effectivly regulated by negotaition among the holders of those interests. Relationships that are born on the network are governed by the agreements concluded by the parties.
Within the software context, a contract is the legal instrument by which the "assignment" (full and final transfer) and "licensing" (limited and temporary transfer) of IPRs are transacted. Indeed, the author has the exclusive right to decide upon the distribution strategy of her work and to indicate the authorized conditions of use. This indication occurs via the "licence" 50 .
A licensing agreement is the most common legal instrument used for disseminating and exploiting software. The distribution and direct marketing of IPRs on software ensue through forms of proprietary licensing. The licensor grants the licencee the right to use the program for a definite or indefinite period upon payment of an annual fee; or it can be based on "Free / Libre and Open Source" (FLOSS) (e.g. GNU General Public License (GPL), European Union Public License (EUPL)), by which the licencee has some rights (freedoms) with regard to access to the software's source code and its possible modification to create additional programs and copies 51 . These legal tools will be investigated in the following paragraph.
-Software Licences: Proprietary and Open Source Models
Enforcement of the copyright endorsed by the licence raises issues that, from a legal point of view, are linked to copyright law and contract law 52 .
Regarding software, a model contract designed to provide the licencee the right to use the software for a period of time and under specific conditions has evolved: "user licence". The user licence allowed the software manufacturer (licensor) to retain ownership, and therefore control, of its product, thereby attempting to skirt the "first-sale doctrine" 53 . A study of this problematic aspect is beyond the scope of this paper. It is only necessary to state here that the issue is still strongly debated and it is often enlivened by judgments that seem to finally favour the thesis that sees this model more akin to a contractual sale rather than a licence to use. A flexible definition of this 50 Licence has imposed itself in a surprising manner as the reference contract for the supply of goods and services in the global digital environment. In the United States, for example, over one-third of all the goods and services offered are covered by a licence: see J. negotiating tool would be that it is a contract between two parties, the licensor and the purchaser, which establishes the right to the latter to use the software and the ways in which the copy can be used.
The category that has been used for this type of market concerns socalled "End User License Agreements" (EULAs) 54 . EULAs represent contracts between a software vendor and the end user designed to govern the rights of use of the latter with respect to the software. They have quickly become a standard and an icon for so-called "proprietary licensing" (although they could also affect the relationship between software firms or a defined number of users or licencees). The earliest EULAs were box-top licences that provided a consumer the right to use the software subject to the software publisher's terms and conditions. Software makers include shrink-wrap licences in the jewel case or slip under the plastic wrapping. One of the most famous standard references is that used by Microsoft for distributing its operating system. This company includes it with each copy of its software, granting its customers the right to use the software on a computer. The typical features are: (1) the clear statement that the software producer is not selling the computer program but rather licensing it; (2) the fragmentation of different bundles of rights with respect to the software; and (3) that the rights bundled together represent the "licence" itself and are the only products the software publisher is conveying.
In tedatil, the software licence can be subdivided taking into account the group of terms that it characterizes 55 . We then have so-called "transactional clauses" which express the central terms of the agreement and are the key terms in most technology contracts, providing for the fundamental transaction. The so called "general clauses" which are related to: (1) the technical specifications; (2) the possible set of clauses addressing the performance of machine-based services; (3) rules regarding the documentation; (4) regulation with respect to updates and upgrades of software; (5) schedules and milestones; (6) delivery, acceptance and rejection; (7) nondisclosure and confidentiality; (8) data management and security; (9) warranty; (10) indemnity; (11) limitation of liability; (12) use of trademarks (when applicable); (13) alternative dispute resolutions, etc. Finally the socalled "supporting clauses" include introductory material like recitals and definitions.
The exploitation model based on Open Source (OS) licences, which is emerging as the preferred choice for universities, research centres and the public sector in general, is surely more interesting from a point of view that takes into account the knowledge transfer within the academic context 56 . It should be noted here that this expression refers to the particular form of distribution of computer programs that carried out without keeping secret the so called "source code" (as is currently done for the proprietary licences). There are at least two pillars in the F/LOSS concept. Reference is made to the term "Free Software", to indicate a category of licences initially prepared by Richard Stallman and adopted by the Free Software Foundation (FSF), which are characterized by the fact that they provide the end user the freedom to run, copy, distribute, study, change and improve the software. These assumptions are expressed in the renowned four freedoms: to run the program, for any purpose (freedom 0); to study how it works and adapt it to your needs (freedom 1), where the access to the source code is a precondition; to redistribute copies so you can help your neighbor (freedom 2); to improve the program so that the whole community benefits (freedom 3), again where access to the source code is a prerequisite 57 . The latter freedom concerns the so-called "viral effect" (copyleft). If a second user decides to redistribute the work, she must do so under the same legal regime (and generally under the same licence) under which she got access to the original source code, without arbitrarily restricting the rights granted by the original author 58 . We do, indeed, make reference to the term "Open Source Software" (OSS) to emphasize the requirement of access to computer programs in source format, as a necessary condition for properly understanding their operating logic in order to study and possibly to undertake any improvement. This approach is the result of a review of the proposals of the FSF made in 1988 by some experts (among them Eric Raymond) with the scope of bringing the development of free software to the commercial enterprises.
The F/LOSS can be seen as a strategic choice precisely for the beneficial effect that it is capable of triggering 59 . This approach can offer a range of opportunities and benefits:
-free licences or, otherwise, a cost-savings trend related to the acquisition of licences for use of software; -reduction in the cost of development, through which you will be able to create a true collaborative environment;
-increases in the efficiency of the development and maintenance of software that the OS approach can result, compared to the proprietary model; -increases in the security levels with reference to source code accessibility; -the possibility of seeking the aid of the OSS development and user community along with a wealth of knowledge shared over time; -the possibility of reducing the risk of technological dependency with respect to the other software firms that market their products by means of proprietary licences. These interesting (positive) aspects are, however, associated with some critical concerns which must be addressed and solved if one choses to follow the path of OS licences to market a product. These include:
-the need for the development of specific contractual clauses with reference to the OSS in connection with the economic and legal operation one intends to put in place; -a lack of clarity and distance among the doctrinal interpretations with regard to the legal framework applicable to public licences, to their legal status and interpretation of individual provisions, as well as definitions of responsibility; -difficulties in managing the ownership of modifications that could result from contributions by users/licencees. To conclude this section, at least one of the most problematic aspects of the joint use of codes derived from software licence distributed in different ways deserves to be mentioned. This issue is surely present at the stages where software is produced, in particular at university, although it is not always fully studied or fully and consciously taken into account. The process of creating the software is mostly incremental and cumulative in nature. Nothing is written ex novo. The possibilities of exploitation of the software product, according to a contractual instrument that follows the intended business model, may be severely limited by the types of licences through which the software in the background is accessed. The proprietary and OS software mixture in the writing activity of new lines of code leads to a problem which is not easily solvable at the exploitation stage if, from the beginning, the creators have not paid attention to the possible intersections between these two methods of software distribution 60 .
Conclusions: Operational Solutions and Proposals for a More Efficient Management of Intellectual Property Rights
Efficient knowledge transfer in European research institutions is hindered by a range of factors including: lack of incentives, legal barriers, and fragmented markets for knowledge and technology, etc. All of these factors adversely affect European growth. The uncertain ownership of research results and the lack of specific and harmonized intellectual property rules in academia give rise to uncertainty and therefore to higher transaction costs that surely affect the entire system.
After describing the relevant issues concerning the management of creation of software in the academic environment -with the inherent difficulties and simplifications needed in a paper aiming to provide a systematic reconstruction of the problem -in these concluding remarks I attempt to make some broader considerations. The goal is to provide future guidelines in light of a systematic and reconstructive approach to these issue. This is a pivotal field of research in which to test problems brought about by technological development in reference to the relationship between science and law, problems that are exacerbated by difficulties on the part of the traditional IP regime in managing these issues.
The field of software highlights a series of critical points in the changing technological environment, which are undermining the traditional legal instruments. Software is, as mentioned above, a new product that does not fit traditional patterns 61 . This is reflected in the fundamental characteristics of IP: the evolution of the concept of work, the changing concept of originality, and the altered idea of authorship. With reference to the latter, the issue becomes even more critical as we increasingly encounter a team of authors, often with different background knowledge (taking into account, for instance, the several types of expertise required to create media content) with respect to a work in which it is often difficult to determine exactly who has created what, and if it is a truly original creation. The phenomenon of OS is merely the extreme landscape of these issues.
These problematic aspects are expressed in the difficulty of devising a system of protection that is truly adequate to the subject matter and in the rules relating to ownership of the economic exploitation rights. This is especially the case in complex areas (from the point of view of participation of various actors involved and the legal nature of their relationship with the institute of reference) which are often characterized by conflicting missions (dissemination of knowledge and economic exploitation of the results of scientific research). In the course of this study, I have devoted attention to the question of what should be the proper allocation of ownership of exploitation rights in scientific products in order to create an effective and efficient system of diffusion, dissemination and exploitation of these products. I have also 61 See Pascuzzi, supra note 49, at 207-218.
ascertained that the different nature of the products involved (including all IP and inventions) sometimes determines different allocations that can also be justified from an ideological and value-oriented point of view. It is necessary to understand what the best model of initial ownership is and to reduce the burden of mandatory rules. With this background in mind, the requirement is to balance values and interests: freedom of research, sustainability, efficiency, etc. There is a "choice" that can be evaluated in the light of the (sometimes contingent) interests involved. With respect to the intellectual works (in our field basically publications) it is hard not to agree with the solution to recognize the ownership in the hands of the author/researcher (perhaps with a provision for compulsory licences to enable the institution to use these works for internal purposes). With regard to inventions, on the other hand, a university's entitlement to these rights is acceptable for reasons related to the diversity of the nature of the product, to the attempt to reduce transaction costs associated with its exploitation in the market, and to the various interests involved. Software, in all its different forms, shares some of the reasons why most of the legislators have chosen to allocate the rights to institutions.
At the university level, especially with regard to software, the situation is still very nebulous and intricate, either because of the undeniable lack or inadequacy of regulation, or because of the involvment of individuals who have different relationships with the university (employees but also collaborators, post-doctoral researchers, etc.), or finally because of the lack of a unified and comprehensive view with respect to the management of IPRs arising from scientific research products.
There is therefore the need to provide, with the same care and precision occurring in Anglo-Saxon contexts, university policy measures to manage the IPRs of the entire panorama of results that academic research involves. Attention must be paid to some elements that should be considered essential: the disclosure of the result by the researcher to the university, the ownership issue, the exploitation, and the management of remuneration 62 . The assignment of exploitation rights through university regulation (or by contract) would reduce inefficiencies due to the difficulty of reconstructing the system of affiliation of intellectual works -particularly of software -within a confusing regulatory environment and could avoid possible future conflicts "downstream". This solution would also endow more confidence and flexibility in contexts in which the university assumes obligations with third parties for products for which it is not, at the present time, the only holder of the related rights (we have already mentioned above the regulation with regard to the participation to FP7). 62 For further details on the enforceability of university intellectual property policies (profiled on inventions actually), see K. We must not forget that the prime mover of the researcher or professor is not (or should not be) the economic component, but rather the increase of her prestige in the community of peers to which a scientific work leads 63 . Even in cases where the invention and/or ownership of exploitation rights is in the hands of a university, recognition of the authorship of the work always constitutes a key incentive in research activity. A correct policy on the dissemination of knowledge, regardless of the systems of ownership, would satisfy the interests of individuals and of institutions, recognizing the fundamental principle of academic freedom 64 .
Science should not in any way be confused with technique. The first has knowledge as its goal (characterized by certain principles: universalism, communism, disinterestedness, systematic criticism) 65 ; the second, however, has economic gain as its goal. Though scientific results are often translated into technological innovations and techniques, they are quite distinct, and freedom is peculiar only to science. Freedom is expressed in the ability to choose the topics of investigation and the mode of dissemination. We certainly cannot disregard the financial and human difficulties in academia and do not dispute that research requires large public and private investments. Although ideally free, the researchers, in fact, depend on those willing to provide funds. In this field we can observe an initial divergence of interests: the researchers are (or should be) interested in knowledge (as such); industry and the state which finances their activities only look at the possible application of technology, thereby affecting researchers' activities and motivations. Freedom of research also means freedom from (passive) conditions of technology and the possibilities it offers 66 .
What is actually missing in the university management is a systematic and constructive approach to intellectual property rules related to the various products of scientific research 67 . Too often, action is taken based on the peculiarities of the product itself; there is not unifying idea or reason to justify the choices that the university takes (and hopefully sooner or later the legislature). A vision, a common and shared goal, would simplify exploitation strategies and indicate more clearly the problems to be solved, such as: (1) a clear identification of the rules determined by the specific nature of the possible funding entity; (2) an unambiguous distinction among different scientific products (a problematic aspect due to the advent of digital technologies that heavily impact the landscape of traditional works); (3) a proper management of the participants involved with reference to the nature of their "working relationship"; and (4) the provision of compulsory licence to balance the allocation choices.
Open access (OA) to knowledge could be a good reference model, since it reflects the fundamental mission of the university, namely the creation and the most direct and effective dissemination of knowledge to society 68 . OA allows the university to achieve the goal of preserving the existing knowledge and disseminating it, along with the new, in an effective and potentially free manner 69 . It gives lecturers the opportunity to increase their prestige in the academic context. Finally OA makes possible for the university system to "break the (technological and economic) chains" of the centralized control of scientific knowledge 70 . OA can be a landmark, perhaps even that common and overall vision that is lacking in a university increasingly stressed by centrifugal forces and the demand of the market 71 . An extremist approach to this issue cannot, therefore, be justified. Enhancement should also be made aginst the background of a lower economic contribution to research by the state and, therefore, by a frantic search for funding. As noted above, this often determines the rules relating to the protection and ownership of the results of that research (or, increasingly in the field of European funding, aimed at the use of results in the creation of academic spin-offs that have IP as a fundamental asset). Furthermore, the patent itself, which can be seen in a simplistic way as the antithesis to an approach characterized by openness, can represent a useful instrument for this purpose. A patent allows for the disclosure of information that often, unfortunately in the field of academia, would remain restricted to small groups of researchers. This same tool, if well balanced with the exceptions already provided by regulations with reference to the possible use for research purposes and with compulsory licences that allow for effective management of the relevant knowledge, thus becomes a fundamental element of a process of dissemination that should characterize the activities of a university 72 .
The OA "ideology" historically draws inspiration from the OS movement. Currently both emphasize that the digital environment has certain technical and social characteristics, reminiscent of the rules proposed by Robert K. Merton as regulating scientific production 73 : science is characterized by a core of social elements, values and norms, so that it makes a subsystem in relation with the rest of society and, at the same time, has its own autonomy. The principles of universalism and communitarianism are of particular interest: universalism emphasizes fairness in judging scientific results and statements, to be considered only on the basis of the results obtained and not on the subjective characteristics of the scientist; communitarianism argues, however, that the results and scientific discoveries belong to the community and are not the property of the individual who carried them out. Knowledge is therefore the product of a cumulative effort by the scientific community. Individual recognition is not so important: what matters is the advancement of knowledge, which must be critically evaluated by both individuals and the community.
As OA has as its goal to ensure open access to the publications, following an approach based on OS in the field of software means allowing access to the source code, legitimized by the desire not to create barriers to the movement of knowledge (in this case codified in software). Both cases represent an attempt to break down the economic and legal barriers that hinder distribution of the products of scientific research.
industry-university interactions, access to increased resource capability (for example, personnel and research infrastructure), return of benefits to the community, increased flow of knowledge from and into the university, and educational opportunities for staff and students". 72 Id., 552: "However, when the commercial interests threaten to displace principles of academic freedom and integrity of research, the passion should be pursued in an environment outside the university". 73 See supra note 65.
Legislators should take an interest in all of these issues. Their silence, or sometimes inability to update and simplify the rules, heavily influences the resolution of the issues highlighted above. It is worth concluding with some remarks concerning the role that the jurist should have in governing the phenomena that are affecting the university and modern-day society. This issue increasingly affects the method by which activityies take place in scientific research. It alters the boundaries, forcing us to think about how the social impact of technological innovation arising from scientific research can be evaluated and managed. The current state of affairs presents us with a wide range of examples: "biolaw", environmentally sustainable development in the context of energy resources, and drug testing, etc. In a debate where the choices on the lawfulness of certain scientific methods are increasingly only a matter for experts or technicians, we must not forget that one issue is to guarantee freedom of demonstration and discussion of all point of views in order to reach consensus, another is to assume that the parties responsible for democratically implementing the choices of the community (the parliaments) should be replaced by technical committees constituted for this purpose. Such a replacement would be based on an alleged neutrality of technical knowledge and indifference by its members, who will often make choices aimed at increasing their role and prestige in society, if not directly influenced by the economic interests that finance their activities. Choices with reference to values aiming to direct the development of social life should not be taken only by the custodian of technical knowledge, but must be the result of reflection and evaluation by persons able to balance a more global view 74 .
The information gathered in the course of this research is only a first attempt -harbinger of further study -to analyze the issue of managing IPRs arising from the creation of software within the academic context. Like all research works in the field of legal science, this modestly aims at adapting law to a changing society, so that it can continue to perform the function for which it was designed, namely the discipline of human cohabitation.
